Two studies investigated whether there is a direct relation between children's reading comprehension, their knowledge about the goals and processes of reading, and their skill in applying such knowledge. An interview revealed that less skilled comprehenders differed from same-age skilled comprehenders in their knowledge about reading and reading strategies, but they did not differ signi cantly from a younger group of children of equivalent comprehension ability. In contrast, a reading task demonstrated that less skilled comprehenders were poorer than both control groups at adapting their reading style to achieve different goals. These data demonstrate that there are direct relations between comprehension skill and both knowledge about reading and reading strategies, when individual differences in word reading skill have been controlled for. Furthermore, the results of the second study rule out the possibility that the differences found between groups in their ability to set and reach suitable reading targets were simply a by-product of reading comprehension level. The implications of these ndings are discussed.
Successful understanding of a text, the ultimate aim of reading, is dependent upon several different skills. As a result, many different sources of reading comprehension failure have been proposed, for example: phonological processing dif culties (Shankweiler, 1989) ; word-level de cits (Perfetti, 1985) ; sentence-level de cits (Cromer, 1970; Isakson & Miller, 1976) ; and higher level de cits such as poor inference-making ability (Oakhill, 1982 (Oakhill, , 1984 . The population of interest in this study is children whose reading (and listening) comprehension dif culties appear to stem from the discourse level of processing. These children are uent accurate readers who do not demonstrate any signi cant phonological (Stothard & Hulme, 1995) or syntactic dif culties (Yuill & Oakhill, 1991 ; but see Stothard & Hulme, 1992) . However, such children do experience dif culty in answering questions about texts that they have just read (Yuill & Oakhill, 1991) .
Skilled and less skilled comprehenders differ on a wide range of higher level readingrelated skills (see Yuill & Oakhill, 1991 , for a review). The purpose of the current study was to investigate precisely how one of these proposed higher level sources of comprehension failure, meta-cognitive aspects of reading, was related to comprehension ability. Previous work has examined the meta-cognitive knowledge of children with poor word reading skills and has not explored how such knowledge might speci cally be related to comprehension ability. Two aspects of metacognitive knowledge were investigated in the current research: knowledge about the goals and processes of reading, and skill in applying such knowledge. This distinction has been used by various researchers who discriminate between knowledge about reading and regulation of reading (e.g. Baker & Brown, 1984; Kurtz, 1991) .
Skilled and less skilled readers may hold different beliefs about reading. For example, younger and/or poorer readers' knowledge about reading appears to be quite limited, and they tend to focus on word reading rather than meaning construction aspects of the task (Myers & Paris, 1978; Paris & Jacobs, 1984) . It is not surprising that beginner readers and poor readers place a greater emphasis on word reading accuracy than comprehension because the former is likely to be the more salient and/or emphasized feature of reading to them. There is also some evidence that an undue emphasis on the word-level aspects of reading is associated with poor comprehension. For example, poor comprehenders are more likely than good comprehenders to regard word reading accuracy as an indicator of reading skill (Garner & Kraus, 1981 -1982 Yuill & Oakhill, 1991) . Other tasks, however, do not reveal differences: when asked to choose the best of two ctional readers, both good and poor comprehenders demonstrate a preference for the one who 'can read lots of long words' rather than the one 'who knows what things mean' (Yuill & Oakhill, 1991) .
Knowledge about reading may affect the way that a reader reads a text. Older children appreciate that someone might read a story differently if their goal were to remember the story word-for-word than if the goal were to remember its meaning (Myers & Paris, 1978) , and older high-ability readers know about sophisticated strategies to aid memory such as self-testing when reading, which less able readers rarely mention (Forrest-Pressley & Waller, 1984) . More recent work has shown that good and poor comprehenders differ in their knowledge of which reading strategies are appropriate for different reading situations, e.g. studying or reading for pleasure (Pazzaglia, Cornoldi & de Beni, 1995) , and such knowledge is related to the comprehension of expository (though not narrative) texts (Jetton, Rupley & Willson, 1995) .
It is also important to know how to remedy problems that arise when reading. Better readers demonstrate greater awareness that particular strategies such as 'skip the parts you don't understand' can be detrimental to comprehension (Paris & Myers, 1981) . Knowledge about strategies to repair word-and sentence-level comprehension failures differentiates high-and average-ability readers in the 11-12 year range, but similar differences have not been found among younger children and, where evident, the ndings are somewhat contradictory. Forrest-Pressley & Waller (1984) found that average and good readers differed in their knowledge about sentence-level repair strategies but not word-level strategies, whereas Kirby & Moore (1987) report a relation between reading ability and knowledge about word-level repair strategies, but not sentence-level strategies. Furthermore, neither study addressed discourse-level failures of comprehension, such as not understanding a character's actions or a story event. This work demonstrates that good and poor readers differ in their knowledge about reading and indicates that comprehension skill may speci cally be related to such knowledge, at least for older readers. However, although knowledge about reading processes and strategies may be necessary for skilled reading, it is not suf cient. Less skilled comprehenders may not only know less about the variables affecting comprehension, they may also be less able to adapt their reading style to suit the task demands. Indeed, Forrest-Pressley & Waller (1984) argue that skilled readers not only know that there are different ways of reading, but they also know how to monitor the ef ciency and regulate the use of them. Forrest-Pressley and Waller assessed whether skilled readers were better able than less skilled readers to adapt their reading in different situations so that it was maximally ef cient. They found that older and better readers were more exible and were more likely than younger and poorer readers to adapt their reading style in accordance with task instructions: they remembered less of a story when required to skim it for a speci ed piece of information than when asked to study it.
In view of the wide range of declarative and procedural knowledge de cits found for young and poor readers, it is necessary to establish how such knowledge is speci cally related to comprehension skill. Apart from the work of Yuill & Oakhill, and Pazzaglia et al. , the studies discussed above did not control for differences in word recognition ability which is a widely recognized source of comprehension dif culties (e.g. Perfetti, 1985) , but have instead used either non-standardized assessments of comprehension skill or composite measures of reading ability in which the comprehension score is highly dependent upon reading accuracy. Thus, it is possible that many of the effects found in this previous work are directly attributable to differences in word reading skill. Pazzaglia et al. reiterate Garner's (1987) suggestion that some children may emphasize word reading skills in these sorts of meta-cognitive assessments because they have experienced decoding dif culties and, indeed, they note that the poor comprehenders in their study demonstrated later decoding de cits. Individual differences in reading style may arise because poorer readers have to concentrate on reading each word at the expense of comprehension processing.
If the relation between meta-cognitive knowledge about reading strategies and comprehension ability is found to be an indirect one that is mediated by word reading dif culties, a good way to increase the (ef cient) use of reading strategies would be to improve word reading accuracy. Alternatively, there may be a much more direct relation between such knowledge and comprehension skill: less skilled comprehenders may be less aware of different 'ways to read' and/or they may have less control over their reading and be less able to change their reading strategy. If the relation between knowledge and comprehension skill is found to be a direct one, it would be bene cial to teach and practise the necessary meta-cognitive skills. Meta-cognitive knowledge and skills have been successfully taught to populations of normal children (Paris & Jacobs, 1984; Paris, Saarnio & Cross, 1986 ) and also those with learning disabilities (Lucangeli, Galderisi & Cornoldi, 1995) , but knowledge increments have been modest and experimental groups do not demonstrate superior performance on standardized assessments of comprehension (Paris & Jacobs, 1984; Paris, Saarnio & Cross, 1986) . Thus it is important to establish whether the posited relation between comprehension skill and reading knowledge is a direct one.
The two studies reported in this research explored the relation between comprehension skill and meta-cognitive knowledge about reading and reading strategies in beginner readers. Skilled and less skilled comprehenders were matched for word reading accuracy using a standardized reading test that enabled the exclusion of any child whose comprehension problems might have arisen from word reading dif culties. Thus, if group differences on the experimental tasks arose, a 'word reading' explanation could be ruled out. However, if the less skilled comprehenders are found to be poorer on a task than their skilled peers, the direction of the relation is not clear. It may be that skilled comprehenders' superior strategy skills are a consequence of their greater experience of reading and understanding stories or, alternatively, that their superior strategy skills may be (in part) contributing to their reading comprehension success. The current study utilized a design analogous to the reading-level match design developed by Bryant and colleagues (see Bryant & Goswami, 1986 , for a review) to determine which of the two explanations is the more plausible. In the comprehension age-match design used in the current work, the performance of the less skilled comprehenders is compared with that of a comprehension age-match group, comprised of younger normally developing readers of equivalent comprehension ability to the less skilled group (Cain & Oakhill, 1996; Stothard & Hulme, 1992) . The comparison between the less skilled and comprehension age-match (CAM) groups provides a particularly strong test of the causation hypothesis. The argument here is that if the CAM group demonstrate superior strategy knowledge than the poor comprehenders, the difference cannot be said to be a product of a difference in the two groups' comprehension levels since the groups are matched for reading comprehension ability. A more plausible interpretation is that the difference is associated with the cause of the poor comprehenders' comprehension de cit. Thus, although causal links cannot be proven with this design, it provides valuable information on the most productive line to pursue in more costly and time-consuming training and longitudinal studies.
STUDY 1: THE RELATION BETWEEN DECLARATIVE KNOWLEDGE AND READING COMPREHENSION
A structured interview was used to explore children's knowledge about aims of reading, and two different types of strategy knowledge: strategies for repairing dif culties encountered during reading and strategies that would assist memory of a story.
Method

Participants
Two samples of participants were selected. The rst sample was asked questions about aims of reading and about strategies for repairing reading dif culties, and the second sample was asked the questions concerning strategies for remembering a story. Each sample comprised three groups of children: 7-8-year-old skilled comprehenders and less skilled comprehenders, and a 6-7-year-old group matched with the older less skilled comprehenders for comprehension skill (the comprehension age-match, or CAM, group). Two tests were used in the selection process: the Gates-MacGinitie Primary Two Vocabulary Test (Gates & MacGinitie, 1965) and the Neale Analysis of Reading Ability (revised British edition) (Neale, 1989) . The Gates-MacGintie is a groupadministered test, in which children have to select one out of four words to go with an accompanying picture. This test provides a measure of a child's sight vocabulary for words out of context. 1 The test was used to screen out 'exceptional' readers. Children who obtained either very high or very low scores were excluded, and the remaining 'average' readers were assessed individually on form 1 of the Neale Analysis. In this test children read a series of short stories out loud and any word reading errors are corrected. They are asked a set of comprehension questions after each story. The passages are graded in dif culty and testing stops once a prescribed number of reading accuracy errors has been made. The test provides separate scores for reading accuracy, based on the number of word pronunciation errors that a child makes, and reading comprehension, based on the number of comprehension questions that the child answers correctly. Performance on the Neale test was used to select and match the three groups. Sample 1. To select sample 1, 289 7-8-year-olds completed the Gates-MacGinitie test. Then, 140 children were individually administered the Neale test and 24 skilled comprehenders and 29 less skilled comprehenders were selected to participate in the experimental work. The skilled and less skilled comprehenders all obtained age-appropriate reading accuracy scores and did not differ signi cantly on this measure (t(51) < 1.0). However, the skilled groups' comprehension scores were at or above those predicted by their reading accuracy ability, whereas the less skilled groups' comprehension scores were below their chronological age and at least six months below their reading accuracy ages. The difference between the two groups' comprehension scores was signi cant (t(51) = 14.15, p < .001). In addition, the two groups were also matched for chronological age, sight vocabulary (measured by the Gates-MacGinitie), and the number of Neale stories that they had completed (all ts < 1.0). The latter measure was taken to ensure that the difference in comprehension scores was not because the less skilled group had read fewer stories and, therefore, obtained lower comprehension scores simply because they had attempted fewer questions. To select the comprehension-match children, 190 6-7-year-olds completed the Gates-MacGinitie test and 85 of these children were then assessed using the Neale. Twenty-seven children with age-appropriate reading accuracy and reading comprehension scores were selected to participate in further work. These children were selected so that the group's mean comprehension score was not signi cantly different from that of the less skilled comprehenders (t(54) = 1.27, p > .10; group means are shown in Table 1 ). This sample was asked the questions about the aims of reading and strategies for repairing reading dif culties.
Sample 2. Sample 2 comprised 14 less skilled comprehenders, 12 skilled comprehenders and 12 comprehension age-match children. They were asked the questions about ways to remember a story (sample 2 means shown in Table 2 ). These children were selected according to the criteria described above from an initial screening of 110 7-8-year-olds and 106 6-7-year-olds. The skilled and less skilled groups were matched for reading accuracy, chronological age, Gates-MacGinitie sight vocabulary scores, and the number of Neale stories they had completed (all ts(24) < 1.0), but their comprehension ages were signi cantly different (t(24) = 10.45, p < .001). The comprehension age-match group were matched to the less skilled comprehenders for comprehension level (t(24) < 1.0).
The comprehension abilities of the younger comprehension age-match groups in both samples may have been underestimated because they completed fewer stories during Neale testing than the older children who had better reading accuracy skills and were, thus, asked a lesser number of comprehension questions. a Ages given as years : months (standard deviations in months). Note. The reading accuracy and comprehension scores are the age-equivalent scores provided in the Neale test, and the number of stories read refers to the stories that were completed during this assessment.
Therefore the comprehension scores were reanalysed, excluding the scores obtained by older children on stories that had been too dif cult for the younger children to read (see Cain & Oakhill, 1996 , for further detail on this procedure). The mean number of questions answered on this basis for sample 1 was: skilled = 12.33 (SD = 2.71); less skilled = 8.93 (SD = 1.96); CAM group = 9.30 (SD = 1.39). The less skilled and CAM groups did not differ on this more stringent test (t(54) < 1.0). Thus, we can be satis ed that, in this sample, the CAM group were an equivalent comprehension-level match for the less skilled comprehenders. Furthermore, when reanalysed in a similar way, the skilled comprehenders' scores were signi cantly better than those of the CAM group (t(49) = 4.57, p < .001), indicating that their superior comprehension skill was not simply due to their superior word reading ability. The question-answering data for sample 2 were analysed in the same way. In this more stringent test, the less skilled comprehenders and CAM group did not differ in the number of questions they answered correctly (t(24) = 1.36, n.s.), whereas the skilled comprehenders obtained signi cantly higher scores than the CAM group (t(22) = 3.14, p < .01).
2
All of the children spoke British English as their rst language and were selected from schools in socially mixed catchment areas. Good and poor comprehenders were drawn from the same classrooms and there was a similar proportion of boys and girls in each group.
Procedure
Children were interviewed individually and their responses were recorded and scored later. All open-ended questions were scored blind by a second marker. There was disagreement on less than 8 per cent of responses and these were resolved by discussion. Each interview question and the results pertaining to it are presented together in the following section. When chi-square analyses reached significance, the table was partitioned according to the guidelines in Siegel & Castellan (1988) so that the crucial comparisons between the less skilled and CAM group (partition 1), and between these two groups and the skilled comprehenders (partition 2) could be made. For sake of brevity, additional analyses are reported only where significant.
Results and discussion
Aims of reading
A modi ed version of Yuill & Oakhill's (1991) task, described in the introduction, in which children had to choose between two ctional readers, was used. The question was 2 Studies in which the listening comprehension skills of these three groups have been compared reveal the same pattern of group differences (e.g. Cain, Oakhill & Bryant, in press; Stothard & Hulme, 1992). a Ages given as years : months (standard deviations in months). Note. The reading accuracy and comprehension scores are the age-equivalent scores provided in the Neale test, and the number of stories read refers to the stories that were completed during this assessment.
changed from 'who is the best reader' to 'who is it best to be?' to avoid bias toward selection of the reader 'who could read the words'. There was a signi cant relation between skill group and choice of reader (x 2 (2,80) = 6.95, p < .05). Whereas only 34.5% of less skilled comprehenders selected the reader who could understand the words, 52% of the CAM group and 71% of the skilled group chose this option. When the chi-square was partitioned, the comparison between the less skilled comprehenders and the CAM group (partition 1) did not reach signi cance, but the comparison between these two groups and the skilled comprehenders (partition 2) did (x 2 (1,80) = 5.26, p < .05).
Ways to remember a story
Children were presented with a similar scenario to one used by Forrest-Pressley & Waller (1984) to probe how they would try to remember a story for later recall. A different response classi cation was developed in order to distinguish between responses that emphasized memory for the gist of the text, such as 'think about the main points'; other 'non-memory' strategies, which included the use of external aids, such as 'copying the story down' (to read back to friend later); strategies that would not facilitate recall, e.g. 'say each word very clearly'; and 'don't know' responses (see Table 3 for the distribution of responses). To conduct the analysis, the data were pooled to compare gist responses with all other types. There was a signi cant relation between skill group and strategy (x 2 (2,38) = 7.46, p < .05), which arose because the skilled comprehenders were more likely than the other two groups to suggest a gist strategy (x 2 (1,38) = 5.43, p < .05).
Strategy knowledge was also assessed using a forced-choice task in which children were presented with six different strategies, one at a time in a randomized order. Two options emphasized word-level aspects of reading: try to remember all the words in the story, and check that you can say all the words correctly. Two options selected from Paris & Myer's (1981) internal positive strategies emphasized comprehension aspects: imagine the story in your head like a lm, and try to remember the main points of the story. Two options Note. Because of unequal sample sizes, the data are presented as percentages. The analysis was performed on the frequency data.
were considered neither to facilitate nor hinder memory for a text: read the story out loud, and make sure that you remember the names of all the people in the story. One point was awarded when a child correctly responded that a 'comprehension' strategy would help them to retell a story and that a 'word-level' strategy would not assist them in that task. No points were awarded for the 'neutral' items. Out of a possible total of four points, the group means were as follows: less skilled = 1.71 (SD = .75); skilled = 2.42 (SD = .62); CAM = 1.75 (SD = .75). A Kruskal-Wallis one-way analysis of variance revealed a signi cant effect of skill group: KW (2) = 9.01, p < .02 (corrected for ties). Post hoc comparisons revealed that the skilled comprehenders obtained signi cantly higher scores than the less skilled comprehenders (p < .05).
Strategies for repairing reading/comprehension failure
Children were asked to suggest repair strategies for ve different types of reading problem, from word level to discourse level. Responses that included an independent remedy were compared to all others (asking for help, inappropriate strategies, and 'don't know' responses). The percentage of independent responses to each of the ve types of question is shown in Table 4 .
There was a relation between skill group and the ability to suggest an appropriate and independent remediation strategy for the following situations: when they encountered a word they could not read; when they did not understand the meaning of a sentence; and Note. Because of unequal sample sizes the data are presented as percentages. The analysis was performed on the frequency data. Independent strategies were compared to all other responses (asking for help, unsuitable strategies, 'don't know' responses).
when they did not understand a character's actions. Additional analyses revealed that these effects arose because of differences between the responses of the skilled comprehenders and those of the other two groups (all ps < .02).
Summary
Less skilled and skilled comprehenders differed signi cantly in their knowledge about reading, demonstrating that there is a speci c relation between comprehension skill and meta-cognitive knowledge which is not mediated by word reading ability. It should be noted that poor comprehenders were not simply poor in articulating a response: Responses to the 'aims of reading' question simply required selection of a ctional character, and they demonstrated a different selection preference to that of both other groups, although their performance was not signi cantly different to that of the CAM group. For other questions, the poor comprehenders often gave responses that were either inappropriate or, in the case of repair strategies, depended upon help from a more experienced individual (e.g. their teacher). It was unexpected that, in comparison to the skilled group, the less skilled comprehenders were so poor at suggesting an independent strategy for reading unfamiliar words, particularly when these two groups were matched for Neale word reading accuracy. This nding is puzzling because work by Stothard & Hulme (1995) and also our own unpublished data demonstrate that similarly selected groups of skilled and less skilled comprehenders perform comparably on non-word reading for which grapheme-phoneme conversion is essential. The less skilled comprehenders' performance was, in general, very similar to that of the comprehension age-match group. The analyses did not reveal signi cantly poorer knowledge in the less skilled group and, in some cases, the less skilled comprehenders were more likely to suggest an appropriate strategy than the CAM group. The failure to nd signi cant differences between the less skilled and CAM groups is a nding that is dif cult to interpret, as Bryant & Goswami (1986) have pointed out. One possible interpretation is that the less skilled comprehenders and the comprehension age-match group do indeed possess comparable meta-cognitive knowledge. However, it is also possible that some other difference between the two groups is masking differential knowledge. Younger children may have less experience of answering questions and thus be less able to fully articulate their knowledge. Indeed, their selection preference for the 'aims of reading' question, where they did not have to produce a descriptive response, was more similar to that of the skilled comprehenders than the less skilled group. Intelligence, which was not assessed in the current study, is another factor that may in uence performance on such tasks. If, for example, all groups were at age-appropriate levels of verbal IQ, the CAM group would actually have obtained lower raw scores than the less skilled comprehenders. These poorer (though not de cient) verbal skills might limit their ability to articulate their superior knowledge. Another possibility is that the less skilled comprehenders are of lower intelligence than their skilled peers, which has limited their ability to acquire meta-cognitive knowledge, and/or to articulate such knowledge, making their knowledge appear similar to that of younger children. Unfortunately, because IQ data are not available for our groups, we cannot establish the degree to which IQ in uenced the pattern of results. However, it should be noted that verbal IQ scores obtained for such populations (e.g. Stothard & Hulme, 1996) typically fall within the 'average' range on the Wechsler Intelligence Scale for Children (3rd ed., UK) (Wechsler, 1992, p. 34) .
In summary, although these data con rm that meta-cognitive differences are related speci cally to comprehension ability, they are ambiguous as to the direction of the relation, whether good meta-cognitive knowledge is (in part) a cause of reading comprehension success, or whether it is a consequence of experience at reading and comprehending text.
As stated in the introduction, whilst knowledge about optimal reading goals is important, it cannot guarantee good text comprehension. The ability to utilize such knowledge is also crucial. The experiment reported next set out to investigate the relation between comprehension skill and knowing how to adjust one's reading to meet different comprehension goals.
STUDY 2: THE RELATION BETWEEN PROCEDURAL KNOWLEDGE AND READING COMPREHENSION
Study 2 employed a design adapted from Forrest-Pressley & Waller's (1984) project which demonstrated that older and better readers were better able to adapt their reading style for different goals. Two important modi cations should be noted. In the original study, the reading measure did not distinguish between poor readers whose dif culties stemmed from poor word reading skills and those who experienced higher level de cits. In the current study, good and poor comprehenders were matched on a measure of reading accuracy to determine whether reading comprehension is directly related to exibility in reading style, for reasons discussed previously. A comprehension age-match group was included to establish whether or not exibility in reading style was simply a by-product of comprehension level.
Method
Participants
From an original sample of 207 children, 16 skilled comprehenders and 16 less skilled comprehenders were selected and matched in the same way as the groups described above. The two groups did not differ on the following measures: chronological age, Neale reading accuracy, Gates-MacGinitie sight vocabulary, number of Neale stories (all ts < 1.0), but the two groups obtained signi cantly different comprehension scores on the Neale Analysis (t(30) = 13.27, p < .001). In addition, 16 comprehension age-match children were selected from an initial pool of 170 children so that their mean comprehension score was not signi cantly different from that of the less skilled group (t(30) = 1.36, p > .10). The pro les of each group are presented in Table 5 . As in Study 1, the reading comprehension data were reanalysed to take into account the lesser number of stories read by the younger CAM group. The pattern of performance remained the same: the less skilled comprehenders and CAM group did not differ in the number of questions they answered correctly (t(30) = 1.12, p > .10), whereas the skilled comprehenders obtained signi cantly higher scores than the CAM group (t(30) = 5.18, p < .001).
Materials and procedure
Four short stories were adapted from a set of Indian folk tales, varying between 122 to 134 words in length. Eight comprehension questions, which could not simply be answered by verbatim recall of the text, were written for each one. Pilot work established that the vocabulary of the texts was suitable for this age group.
There were four different instruction conditions: fun, skim, title and study. Children were asked to read the stories silently, to enable them to scan or skim-read the stories in the instruction condition which prompted that style of reading. They tapped on the table when they began reading and again when they nished, so that their reading time could be recorded. After each story they answered one condition-speci c question before the eight comprehension questions. Thus, there were three dependent measures for each story: a comprehension score, based on the number of comprehension questions answered correctly, reading speed, and a response to the condition-speci c question. The instructions and procedure were modi ed from those used by Forrest-Pressley & Waller (1984) .
Title condition. Children were told that it did not matter how long they took to read the story nor how well they did on the set of comprehension questions. The measure that was important was the answer to the special question: 'What do you think would be a good title for this story?' Titles were scored later for thematic relevance.
Fun condition. The only difference between this condition and the title condition was the special question: 'How much do you think other children in your class would enjoy reading this story?' Children marked their response on a scale.
Skim condition. Children were told that two things were important in this condition: they were instructed to read the story as quickly as possible and to nd the answer to a special question, which always referred to a piece of information given in the story.
Study condition. Children were told that the only thing that was important in this condition was how well they answered the comprehension questions. In order to create a delay and distraction between the story reading and comprehension questions comparable to the other conditions, children estimated their performance on a rating scale before they were asked the comprehension questions.
Design
The experiment was a 3 3 4 design: skill group (skilled, less skilled, CAM) 3 instruction type (title, fun, skim, study). The stories and condition were counterbalanced within instruction condition and participant groups. (Gates & MacGinitie, 1965; MacGinitie & MacGinitie, 1989) were used in this selection (each child completed only one). The two versions of the test comprised different numbers of items (45 and 48). Thus, the group means provided in Table 7 are the proportion correct rather than raw scores. Note. The reading accuracy and comprehension scores are the age equivalent scores provided in the Neale test, and the number of stories read refers to the stories that were completed during this assessment.
Predictions
The primary predictions relate to the study and skim conditions. If less skilled comprehenders are not able to regulate their reading to meet the different aims of the different instruction conditions, they should obtain similar comprehension scores and reading speeds in these two conditions. The other two conditions were included in this experiment because all four subtasks were designed to provide additional information about reading. However, only the experimental comparisons which directly tested the validity of the experimental predictions were conducted on the comprehension and reading speed data. Predictions for performance on the subtasks relevant to the different conditions were as follows:
Title. The less skilled comprehenders were expected to produce less thematically relevant titles because their knowledge about the purpose of story titles is poor (Cain, 1996) .
Fun. Differences in enjoyment ratings were not predicted because good and poor comprehenders express similar attitudes towards reading (Cain, 1994) .
Skim. Accuracy in nding the speci c piece of information re ects how well the child has established and monitored that goal, thus the less skilled group might plausibly be poorer at this.
Study.
A discrepancy between estimated and actual performance was predicted for the less skilled group because previous work has demonstrated that less skilled comprehenders are not aware of their poor performance (e.g. Yuill & Oakhill, 1991) .
Results
The experiment was a 3 (skill group: skilled, less skilled, CAM) 3 4 (instruction type: title, fun, skim, study) design. Two analyses of variance were conducted on the data, one in which comprehension score was the dependent measure, and one in which reading speed was the dependent measure. These two analyses are presented next, in turn. The data from the four subtasks were analysed individually, and these results are presented at the end of this section.
Performance on the comprehension questions
An initial analysis of variance was conducted which included the order of instruction type as a factor. It revealed no effects of order and this factor was not involved in any interactions (all Fs < 1.50), indicating that none of the groups became increasingly oriented toward the comprehension questions during the course of the experiment. For brevity, order of presentation is not included as a factor in the analysis of variance that is reported.
The groups differed in how many questions they answered correctly (mean scores are presented in Table 6 ) and there was a main effect of skill group (F(2,45) = 4.14, p < .025) and also a main effect of instruction condition (F(3,135) = 5.77, p < .002). These effects were quali ed by a signi cant interaction between the two factors (F(6,135) = 2.34, p < .04). Bonferroni t tests to control for type I errors were conducted to test the predictions above. The skilled and CAM groups obtained signi cantly higher scores in the study condition than in the skim condition (t'(15) = 5.04, p < .05; t'(15) = 2.78, p < .05), but there was no signi cant difference between the less skilled comprehenders' scores for these two conditions (t'(15) < 1.0 (signi cance values obtained from Appendix t', Howell, 1992) .
Reading speed
The time taken in seconds to read each story was divided by the total number of words for each story. Thus, higher scores represent slower reading times (means in Table 7 ). These scores were the dependent measure entered into the analysis of variance (design as above). The means in Table 7 indicate that the CAM group read the stories more slowly than the other two groups; however the effect was only marginal (F(2,45) = 2.84, p < .07) and, thus, was not pursued further.
There was a main effect of instruction type (F(3,135) = 9.19, p < .001), but the interaction between skill group and instruction type did not reach conventional levels of signi cance (F(6,135) = 1.89, p < .09). Bonferroni t tests were conducted to test the 
Subtasks
Title condition. More than 80% of children produced titles that simply listed the main story characters, e.g. 'The cat and the bird', so these data were not analysed further.
Fun condition. A one-way analysis of the enjoyment ratings revealed that the three groups did not differ (less skilled = 4.13 (SD = 1.03); skilled = 3.56 (SD = 1.03); CAM = 3.44 (SD = .89): F(2,45) = 2.21, p > .10).
Skim condition. The less skilled group were poorer, but not signi cantly so, at nding the speci c piece of information (less skilled = 50%, skilled = 69%, CAM = 63%).
Study condition. The three groups provided comparable estimates of how well they thought they would do on the comprehension questions (less skilled = 3.25 (SD = 1.07); skilled = 3.25 (SD = 1.25); CAM = 3.63 (SD = 1.03)), but only the less skilled group overestimated their ability (p < .002).
Discussion
The skilled comprehenders and the younger comprehension age-match group appeared to adapt their reading goals to those intended by the instructions, remembering more of the story in the Study condition, than in the Skim condition, whereas the less skilled group's understanding was not affected by the different task instructions. The less skilled group were also slightly poorer than the other groups at nding the speci c piece of information in the Skim condition, another indication that they were not establishing different comprehension goals for their reading and/or that they were not monitoring how effectively they had achieved that goal. Unlike the skilled and CAM groups, the less skilled comprehenders did not read signi cantly faster in the Skim condition than in the Study condition, suggesting that they lacked exibility and control over their reading. There was no indication that the less skilled group comprised less uent readers: the CAM group had the poorest reading accuracy skills. Performance in the Fun condition was not compared to that obtained in the other conditions because, as stated earlier, only the experimental comparisons which directly tested the validity of the experimental predictions were performed. However, it should be noted that for both the skilled and CAM groups, comprehension in the Fun condition was superior to that obtained in the Skim condition, indicating that children do not necessarily need to be directed to study a text in order to comprehend it well. The subtasks were designed to provide additional information about reading behaviour but only the Study condition yielded signi cant group differences, con rming that the less skilled comprehenders were not aware of their own limitations in understanding text.
The differences between the skilled and less skilled comprehender groups are an indication that the ability to adapt reading style in different circumstances is directly related to reading comprehension ability. The younger children were able to adapt their reading behaviour in an appropriate and similar manner to the older skilled comprehenders, in marked contrast to the less skilled group, demonstrating that exibility and control over reading style are not simply by-products of good reading comprehension and, instead, should be considered as candidate skills for comprehension success.
GENERAL DISCUSSION
The aims of these two studies were to investigate precisely how knowledge about reading and regulation of the reading process are related to comprehension skill by controlling for word reading skill and by employing a design that could determine whether task performance differences were a by-product of differences in comprehension level.
Less skilled comprehenders were less likely than their skilled peers to describe comprehension-level aspects of reading, a difference that demonstrates a direct link between reading knowledge and comprehension skill because the groups were matched for word reading ability. Comparisons between the less skilled and younger children of equivalent comprehension skill did not reach signi cance and thus, as discussed earlier, the direction of the relation is not clear: good knowledge about reading may have arisen through good reading comprehension experience, or some other factor may have masked a true difference between the two groups.
Less skilled comprehenders did not demonstrate the same ability to adapt their reading to different task demands as either skilled comprehenders or the comprehension agematch group, indicating that this skill does not arise through reading comprehension experience. A more plausible interpretation is that it is an underlying factor of comprehension success. It cannot be determined whether or not the less skilled group's dif culties on this task stemmed from differences in knowing when it is appropriate to adopt a particular reading strategy or actual lack of control over the reading process, for the reasons discussed above.
If meta-cognitive de cits in reading regulation (and possibly knowledge about reading) are causally contributing to comprehension failure, training in such skills should improve reading comprehension. Previous studies have demonstrated that young children's knowledge about reading can be improved through instruction, but the bene ts do not readily transfer to standardized reading and comprehension tests (Paris & Jacobs, 1984; Paris, Saarnio & Cross, 1986) . The lack of transfer may be taken as a sign that metacognitive skills are not that crucial for discourse-level comprehension; however training populations who have learning disabilities has met with more success (Lucangeli, Galderisi & Cornoldi, 1995) . Another possibility is that performance on the comprehension tests used in these earlier studies was restricted by word reading accuracy, improvement of which was not the focus of training. In addition, it may be that particular populations bene t from such training to a greater extent than others. It should be noted that the children in the Lucangeli et al. study were of normal intelligence, which may have facilitated their ability to take advantage of such training. IQ measures were not reported in the work by Paris and colleagues, but it is plausible that children of lower intelligence are less able to gain from training and to regulate their reading than peers. As mentioned in the Discussion of Study 1, it is not known whether IQ differences exist between the groups in the current studies and, thus, whether IQ in uenced the pattern of data found. The different patterns of group performance found between the two current studies suggest that strategy use, rather than awareness about speci c strategies, may be the crucial issue. Training programmes, which did not lead to transfer of skills, may not have addressed strategy usage suf ciently. Paris, Wasik & Turner (1991) make the point that application of a strategy can eventually become pro cient and automatic, in which case it should be considered a 'skill', whose use is not controlled deliberately or effortfully, in much the same way that decoding is achieved by the skilled reader. Thus, training studies designed to test the possible causal link between comprehension skill and strategy use should ensure that strategy usage is taught so that it becomes an automatic component of everyday reading.
